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m m m 

[oooi] *&m&. mmmmmm+imu m*.&. &W}M^i?><Dmnm%rmm. << 

[0002] mmmsMm^tvx^ mnmzwm&tttcmmutmmMmn 

mmt. m&=*xhmjt<Dmi)*t>mm.irzb. mmmmvxmmxh^bb. mjk 
mz.ttL>xmmx&z>z.tfrb, mmm^^^mmm&mr^^-^mii: 

[0003] m9tt. ^M<Dmmmm^ff a tvx^m^mm^^>^^-rh<DX\ mm, 
fc2ik\H&mm22&&mzmmztix^z> 0 \Hnwm22timn^2i±m^m^. 
tetetffetix&b-r. ^frifrznftmMMmkteox^Zo ^.(D^mmmm^ 
mmm22^&^m ^zmm-rz>z.tx\ mmmm^^mm iz.mj&£frtc 

[0004] 08a^, &te<Dmmmfrmmtt^irh<DX\ &mmt^mm2^mm 

ztixteb-r, ^^^mmmmt^x^o ^.(D^mmm^(D\Hummi 
2*tEfcs.^m\<^mm'rz>z.bx\ mmmn*Wa<DwmizMj$.£titcfti®mm 
4icfti®mm2z~m&^&KKmwt-rz>z.btfx%z> 0 mmmmmm^m^ 
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^h^m^mmmmt^^-^xmnu ^ ^mm^-^m^titc^v 

2#RfO o 

[0005] z-<D£?tmmm&mm*te. &mmit^um,mi2^mamm^nxmk 
mmmstm&zfr. ^(Dmmxmiz&tfzmtffimmttts&mi^mm&tix 

^mmir^xo^^nx^^ 0 mmmRmT^^--^t^xmm'r^m^' 

^B^1220^CT^^^^, PbZrO -PbTiO 

3 3 

mm<D^<DiEm^hMm^mm^(Dmm^mm^^x^m'i-^b^s v^ 

[0007] £^5T\ i£^{C*3VNTf*, ^m<DfrmT?^^—?XK%t£\£f}T\Z.#>\^X*: 

l&WJcmi : ^^Bg60-99522^# 
#fF^2:#r?BBg61-133715-^^ 
#fFl£ifc3 : 30568-^^ 
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[0008] ud»uc^b, femitte&mttmmnmz&m&msmk~rz>Mm®ift&* 

sp*>, mmmfemmttm^nx%izmomm%,/<7i?vj*3omm% 
[ooo9] ^x\ *mmtt. mmi±, m^rxB.nT^^-^^mmmwmm^ 

[ooio] ff*frJifcrt»«tefc^*S^JB*H-c>!e»BMi 
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*%k IbW&m<D^Mi*M2(.mm%)bVtck%, 0<M1^15. 85^M2<100 

coon] M±<D£?imf&£nttmwK&zmmmj£mm+x^ mmm^itm.^ 

mm., mm<Dnm^xh, m^m^mntcmit mm^mmr^^— 
fzmm-rzz.b&x^ 
[0012] ^/c, m*mm<D±g.zwim'r%cbx\ mm<Dm±&^mwm^mtvt^ y/t 

<D&nT?^^—?&mm'rz > z.b&x$z 0 
[0013] £fc, ^w<Dmmmj£mm*n. vnm&m&Nu pt, pd, ir, r u , o s <d 

?-h'Pte<bhimyL±Xh<9, Ib^JR^Cu, Ag, Au<D5^>^^<^l«^.hT^ 

xzzbbbic fti$mm<Ditm.#c$:'bi5<x%z>z.bfrb. mmmm^xh. fonm 
mi®<Dmm&mmirz>~b&x$z> 0 ztbiax. m^-m.m<D±^mmi-^bx\ h 
mT?^=L^.—?miLM&$:mki-z>z.b&x$ , wvKmz.mtLtc.mm m^^m 
T^^—^mm-r^b^x^ 0 
[ooi4] sat, *mw<Dmmmmmm*iz.#i\^x, mmvmm^m^pu pd<D?iy>&< 

w z.<D£?K-fz>b, Mf£mmntc.mm&i&f&x%z>bbh^ ftnmm<Ditm.$i 
%'h£<x%zz.bfrb, mwmmz&xh, ^nmu^m^mu-r^b^x^ 
% 0 tsbmt. m z f-m.m<D±g.%ttimirz>z.bx, mmT^^^m^m^m 
ittt^bftx%&(Dx\m^mz.mtftmmMfe^ 

mmz., z.<D£??mmm)£mm*x^ mm>m(Dmmz.x3iZzm£i*mfti-rz> 
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mn<Dmm&mmirz>z.btfx*%z> 0 &b\a*. m^u&<7)±^mm-r^bx\ je 
mT?^^—#m±m&$:mt'tz>z.b&x%z><Dx\ m^m^mthtzminma. 
<DmmT?^^-*%mmirz>zb&x%% 0 
[0015] */c, ^^©iiMi^-cii, mmbM&m&cuxh%^btf&biz.&izv 
v\ ^(D£?\zirz>b^ mtem&m$mntc.mm£j&}$.x$z>bbh^ ftnmmoit 
m#i%'h£<x%z>z.bfrt>. mmmm^x^ [HnmmM(Dm^nmi-^b^ 
x%z> 0 &b\a%. m?um<D±%.&ft\M-r%z.bx^ i±t7^fax-^ftt^^ 
^t-r^b^x^<Dx\ M^mzmthtzmtM&<D}£mT?^^-?$:m& 
~rz~b&x%z> 0 

[ooi6] *mw<Dmmmj£mm^xte, mm\H^nm<Dm.mK tam^umm^ 

o 

'<7)J:5 ^«^$tv^jgMffi«m^T^*, Mf&mmtitcnmZBf&XZZbb 

fti$nm<Ditutfz$:'b£<x%z>z.bfrtb, mmmmz^x^ ftmnmi®<Dm 
m*mmirz>zbtfx%z> 0 z^a*. m^-m.m<v±%-*mmirz^bx\ mmr^ 
^-?&&m*$:mkirz>z.btfx%z><7>x\ MtKmz.mfrtciihmm®i(Dj£mT 
??-^>-?zmmirz>z.bftx%z> 0 
[0017] ^0j©tiij£tifij:, jznfcmbftnmmbtf&mcmmzfrxti: 

izmmzfo. m^<D^mm^mmm2(Dmmxmmnummiz.mm.^tifdmm 
ftft±xm*httbvtzb%(Dm*mji p Agj^^c &m*myomft&£xs< 

^JV^frbttbUzbZcDm+mji p Pd£<9'htS\,^b&¥?®;birZ>h<DXhZ> 0 
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m&nmirz>z.k&x'$z> 0 &t>iaz. m*um<D±.%-&ttimirz>^bx\ Htr^^ 

[0018] ^ *mw<DmmmmmmTxfe. mm^mm^m^.-r^mm^.m^ 
^w^^wtwi^ rnu±xhzi>m^mmmm<D8oi£m%£x± 

x%z> 0 zbitt. m^um<v±g-zmmi-z>zbx\ &mT?^^-?m&mz$; 

felk1rz>z.bftX%Z>(DX\ M^mmfrtcmmMV£<DJ£nT?^^--?$:mt& 

-rz>z.b&x%z> 0 

[0019] ^mm^mmm^mm^x^ mm^mm^iz:^m%s.^mbb^mm 

mmmmmm^-x^ ^mmbmm^^mK^-r^b^x^bbh^ m 
mmmz^xh. ftnmmi$(D&m&wimirz>-b&x%z> 0 ^at. m^um<D 
±^mmir^bx\ j£mT?^^—#miLm&&mkirz>^b&x%z><DX\ m 
!KmzmntcmmM&<D&m7?^^-?zmmtt^btfx%% 0 
[0020] */c, ffimmmm.f&m*Pbzro -pbTio fabte%^v^x*4hmmikVo&3if$. 

3 3 

[0021] ^Bj©nsEiif-cii, mmmmm-i^^^bmm^tm^ 
f$.ttbLx\^z.bi)m&L\<\ ^<D£?\z.-rz>b. f£mfcbfti$mm*m£fmi$,i-z> 
^btfxzzbbhi^ ftnmm(Dfrt&#cZ'b£<x%z>z.bfrib, mmmm^xh, 

bx, j£m7?^^-?m&m&$:mk~rzz.bfcx%z><DX\ m^Kmfiti^ 
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[0022] *fc, HUfSiE«^^PbZrO -PbTiO t^H^^^^Ymmt^i^^b 

3 3 

[0023] *fc, m^mmw-(Dm^um^9oox:^±iooox:uTxh^t7!)m^.^\ - 

[0024] MfS^a5m^^©m^(OTtl,^5^tf|^^5%^TT*feS^t^#mi:-r-5 

m&<D&nT?^^—#&m&'tz>z.btfx%z> 0 
[0025] &mm<Dmmmmnmtt&\, >-c, HffiE^gBm^^^^^i;^^^^ 

b, nw^^^^^mm^nux^tc^b^ i&^hxmmmmmm^m^ 
[0026] £fc, HtriBrt^sa^fli^-r^^mw^^om*^:^^, Mis^an^ 

mm^mm^(Dmibmm\HnMm^(D^(Dm^mm^mm^ri, mm^rnm 
bmm^mm<n3kmte&&&-^miztf:<9, nmt)Txnm$mmmM} 
ttz>m&iz.&\<^xhs MmftnmmbMmftnmm%mi&irz>-b7!)Vj:<, mntc 

[0027] #$£W<^Ji^E«3if^;i:i3V^ iufErt&S««}*/£S#-&^, BUSS 
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[oo28] *fc, ^m<Dmmmmmm^n, mmwmm&3$z5cM @ mittt-t^n 
*5v vrt>, ttriB wmm& mmmmfc<DwmizMfovxmfti-z^b^mizm 

&X%Z> 0 

[0029] ifcfc, *l|PJ©iiaffiti^l^V v-C, ltifie^lfl5m®<^l$ W30~70ti£» 

ti&, mmm^wm^^x^c^mti^mU'r^b^x^tiib, mm^mm 

[0030] ^fc, ^^^^ssiE«m^f*. HuiE w-nmmizm v ^o-gc^ to a* 
, mmft^mm&M)&ttmmtt<DmM co <D4/5&LTxibz>z.b&&mb-rz>o 

mare, ^oSfrlB^'^o^b^.toSMS-efT^-t^-et^o ^tu^, ftrsart 

[0031] £fc. *«M©i«jgSLEE«*^H: % ^ffE^SUmS^fife-rs^^^^Sltefc 
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[oo32] *fc, *i«©iiij±ti^ij:, mmft&mm<Dmwmi£,mmft&Mj&-t 

[oo33] ^Bj^^sMffsm^-ef*. mmftnnm*m&3i!$,ftbvs<7i?vj*m^< 

[0034] ^.(Dx^m^-r^b, fti$mm<Dmmttbfti®mm<Dmmttb<DmmK mmm 

ummm^tcv^b\^tcmmft^^(D^m<:^bftx^ 0 

^^m^bi-^^mmmmub^m^mm^h^b-r^tim^ ^ 
mmb(Dmm^7&mx\ ^mmmmu^itm^mm^^mitm^h^: 
%<-$-%z.bK£V)^ ftnmmmmw<D3i)&ftx&z>§&b, ^mmmmu^m^ 
mm&i£<~tz>^bftx$z>tcfr, &<Di®Kmmz£<Q^ ^mmb^mmcDm^ 

[0035] o^o, ^mmb<D^mn^<D^mm^m^^mmu { p(Dm(Dmmb^ 

zmi^ mmwmm^(Dmbmim^mm^(D^(D^Kmfti&m^ti, mm 
ftmmmbmm^mm<n&mte&&tf^mzi£<9 s i^ff^r-eft^^ 

mti±M!K&%mirZ>Z.bftX$Z> 0 

[0036] *fc. *fi©iiiffti^tii, «tii:fi^< t-t^v \ ?%nmmmm& 
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[oo37] *&w<Dmmm&nm*x^ \Hnnmmmtttp<D$&itm&85mm%£i 

[0038] tut, *mw<Dmmmi£mm*x\^ Mwm^^^^mnm^um 
m(Dm^(Dmmi^mmm(D8o%^T^^x^^^t7imi£.^\ r<Dj:5^« 

v-\*M*mmKi®mmiz¥m\z.xmmmfeir%m^te\,^xh. ^mmti 

[0039] ^mmfDmrnmizmm^xte, ^mm^ (D^y^^Kmtm^<\t 

[0040] *^0^(^^SMffim^^'Cf*, tffiE^g|5m^^tfflBP fc 3§Bma^O^§Pl- 

[0041] *fB^©iisjii$^(i, ^!B^gism^^jEmMme§i5^^y5/ 
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[0042] ^WCiSiiiffSiftli, HulSmicD{|iJB{C^V^T, ltffB^(D 

[oo43] *fc, *ftw<z>mmmi£nm*tz. m^nwm^m^ &m<D^>~m^< 
^x^^^biz.xv,mmmmi^<DmwjmK^n^wm^<>x±z^mm^mm 
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[0044] *»^^fS«Sffim5tl^ri, WIBJ»*tt*3|HW36Sj||«te&^Sr^«** 

xmmirz>m&K&\,^x-b. mmmm^m<r^t^x^ 0 
[0046] ^(Dx^c&mm^xtvi^ MMBt. mmtirx^mr^^-^^mmm 

[0047] miA^mm K&zmm<DMMi—3(Dmm%ii£mm^-<v&mmxhz> 0 

m 1B]|E| 1AOA-A'^^OV ^©ilBlffeS, 

[H12A] m ib(d— ^fo^LrX^-tm mmxhz> 0 
[m2B]in2A<D— n%&±L,x^irmmmx&z> 0 
[Ei2c] m2Bt m^^m m^Mx&Zo 

mmx&z> 0 

m2Bwmm(DmmmBmm^(Dm^m^^^x^mmKmm^-^h2i^ 
i&j$.i,tc'&<Dmmmxhz> 0 

mzcw^m^mmmmmm^m^m-^^x^mm^nmm^nm^ 
tz&(Dmmmxfoz> 0 

[iii4A]«m^o^ffi^^s^ib^#^^Lfc^pj^#s^sMi£mm 
[HI4B] Ei4Bo®f m mxhz>o 
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[II]9]«<^J§Mm^n B n£LTf^ 

<fe><5 0 



[0048] 




2- 




3-- 




4" 




4b- 




6-- 




10" 


-mmvt 


31- 




33- 




35" 




43-- 





[oo49] ur. mm&mm^tetfb, &mwiz&%mM<DMM<nmmmmmm^^\,^ 

xmmmw-tZo 
[oo5o] mm<DMmi. 

?)<D®tmmxm. mimz, miAiz&tfZA-A'm^<>tcmmmmx&z> 0 
[0051] ^mmmmKDmmm&mr^^—^^ miA, b^i-±5^ mmrn. 
mw\tm^(D^mm2t^mzmm^xt^mn^(ommmot^ zkdm 
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x-m&^mmmx&mu mmmx^mvx\^^^mm2<D^ut^ 
t$nm4&mmirz£?iz.ffij&Lx^Z) 0 ^ tw$wmm^ m^m^t-r^mn 

&mxhz 0 

[oo52] &m&i<Dffliatt&mm2tfmztix^z>t>K zormwrntzm-s^wj* 

[0053] £fc, ffii1fclO<Dtim\Z.— S*5#^ai$30— 500 /z m, 3iJi;&[R]<£>i|>g30— 200 

*^mm, tfy^mm. mr^^mm. ^v^—^&msftmztixmmfc 
3*w&istix^z> 0 z.(Dffikmt±. mmmobnm&zmmbirztcibi^ mm 

[0054] mmmo(DM\^ir^2^<Dmmiaz^fh^th^mm4^m^tLX^, 
nwm\za. mm£tit£ftnwm2&-m&ZKmumzmwt£tix^z> 0 ^<d^ 
$umffi4«, &M£frx^z&ftmmM2iz.&nm*mfem®mz£y&tiLttz> 

[0055] ££>^ wmm4izwj—vm6^mK^mm.m^thx^^ 0 ^<Dy-m6 

[0056] mmm^nr^^—^\z.^x^ mmmm<p<Dm^&mmmm4t 

. m^mm^^xmrnm^m^mm-r^m^mm^tix^^ Mfcma* 
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o 

[0057] *mM<nMmix\^ m^mn^A^-r^m^ ^nnm<^im.mm:^< 
u ^bKmmumt\^xm^m^(Dmtitcun^m^^tKx^, m^-onm 

mxh^ti>m^^^<Dx\ mmmm*<Dm*mmmmzML,x&tiLm&'b&^ 

[0058] */c, fonmm<DmjLW.&'b£<u ^omBm^^-r^at. mmuntx^x 

z.<D^t^^mm^x^ *nMmmi<7>mmmmnmf'X^ ^nwm2^<D 
&mm.&%}&. viim&mbibM&m&^j&ftbL,x\<^ 0 &tc, vmm&mtibm 
^m^^bir^mm^mnmmm^m^x^^^b^h.mmmb^um 
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[0059] -euT, *mm<Dmmx'te£t>iz y m&vmm&mnismm&Mi . ib 

M&m<OttM&M2(WL&%)bUtb%. 0<M1^15, 85^M2<100. M1 + 
M2= 100*ffi&-t-Z>£5Kffi.I&}£&WLfeL.X^% o 

jgLtoaw:, ^oiftfaso ip*>, vmm&m&i5mm%%mz.z>b. ^mm2 

-rz>m&&h%fabx*hz> 0 *fc, \H&mM2^<DibM&m(Df±mfci^<D^4yu 
—i/B>%nmirz>tcit>K, vmm&m&o. ooim*%^±i5fi*%j^T£i-5- 

b*W*ilA\ MM/Emm^ : -o»^^4^|p]±$^^:§i^v^5^Ti*, o. lM 

^^m^it.2mm%u±8mm%ur^hi^i^\ 
mmmmm^mmmh^tcM^ nunm2t,^mir^m^^ 0 n 

OfiJ^?r85m*%W±99. 999m*%WT^-t-S^^d50*LV\ ilSJE 
S^^<^»^ti§r|R]±$^tV>5^}*> 90m*%^±99. 9mfi%£*TjW* 
UV\*^, J;«9i*V>»^^^^-f-S^«90. 5M%W_h99. 5M%£*T 
#,fcMgP*U/\, $b^V>»^^J?)S#^«92m*%WJi98m*%^ 

[0061] ZJtlb. FW«ffi2f« <^^JR^Om*%^i-Ml, M 2 (4EPMA (Electron 
Probe Micro Analysis) m^<D&VrXmXWmX%Z> 0 

*fc, #&WOrtlfl$fiffi2*©£JRfifc#«: x VniSe^JH*SNi % Pt, Pd, Rh, Ir N R 
u. Os<D?1b'J>ti:<bi>11&&L±.'X*ib*), Ibi^^JRjdSCu, Ag. AuOS'k'fc&KfctjlS 

[0062] £fc. *mfe<©^HBiortSp»te2'^©^JR^tt, VmJfe&JRdSPt, Pdtf)?^ 
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'Pte<bkimsx±xh<o, ibjfefejaasAg, Au<Doh'j?t£<bhimsi±x3bZZb&, 

b&X%Z>frbXhZ> 0 

tit. *mm<Dmni<Dft&nm2tp<D&mi$ftbi.x, ibm&m&cuxhz>zb 

tem&msmtitcmm%j&&.x%z>bbhi^ ftnmm2<Dttm.$i*'h£<x%z>z.b 
a>e>* ^mmm^x-h, ftmnM2m<D$m&mm~rz>zbftX'%z> 0 zhiz.it, m 
^mm(D±^nmir^b^mx\ ^mr^^—^m^m.^'&^^b 
&xzz<dx, mtKmz.mtittm\tm&(DfrmT?i-^— ^^-r^b^x^ 

[0063] £fc, *mm<DMMi(Dmmmj£mm*xte, m^wm p ta, p a 8 < P < P pd 
&m&-rz>^bi)mtiis\,\ pm^, \^nwm2i)mioo%^h^bWMv 

i,tib%<DmTU#L(Dmxfoz> 0 

Mcfrmaz. mm, mmmf±mm^(D^mM2izm^^nx^tcmomm%, 
/<7i?$j±3omm%<Dm)&xfes<7i?tJ*<Di. 5m<Dmnw^wm^j:^K ±m 

r^-rtuxm tctcu ^mM2<Dmm^m^m<^n^ ^ti^m\ mm* 

\^bt>m^w %h\^ mmsmmffivx*%tm*fr&&vtmmiz'rz>- 
bx\ mmm.mm<, mm,Bm(Dmm^+ / ^m.^^tmw^umM2\z-r^ 

[oo64] &fc, *iffio^gi©iiiEtifii, ftnmm2(Dmm,m a «\ a Pd< a 
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-r^txnmx^o 

coo65] *^0^(ortgi5«a2^^^ % ^sm^^^^^m^^^pi-^ii: 

ifefc, P fc 3§Rm^2^^n-r^^m^^«^ PbZrO -PbTiO frbftZ^v?** 

3 3 

[0066] ^ife(^^l<Di3E«^l{±^n^>^-rhM^^^^^i-^^^W 
^LV\ ^-f^m^VVMBaTiO )&RMttZ'<vr7x%'(bmE. 

3 

33 

r^k, ^*%^<T^^^-efc6„ ^^tc mtitc&mm*b^xmm-rz>b 
bhizj£m&ibftmmm2&mi%mf$.irz>z.b&x$z> 0 

[0067] *fc, ^M^9oo < c^±iooo < c^r-efe^r 
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-caws, */c«iEm^i^fem-rs* ^§um«g2cDm^^^t>5^>f^^ 

WL-cv ^rt§pma2^^$pma4P^^jEm^^^^^^$^-cv ^ 0 -<d 
z<d£5 iz^ymvm ^mmmmiH \^^titz.mmm&mm^x\^ mm * 

[0069] *fc,^0^<DaSMiim^^^^feSV^«S^U^cii^W±^^ 

z>z.b*w£U'\ mttMx.btitd£t)&nmz&m-tz>zbh. 

X&tiaZ.btiitbWb. Jfct>&frm.L>xnj£ : m&:irZ>z.bX\ jfojj&mttzzbtii 

x%% 0 ^ot, m!Kmzmtit£nmM&<D&nT?^^~*&m&irz^b&-$ 

[0070] *^(SoailBE«i^|j:, js*T©J:5teLT*l3i-t-3o tt^efrlOSrf^jjS-T 

s^tfetj:*i*, 0>Rtfx Pbzro -PbTio **btez^v7x*4hmmuto*$<?>&m 

3 3 
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[0071] m^. Mz-ii, ^-^^^m(D\H^mm^mmT^mn^i^4^-. *s 

[0072] ft, *fefc^Jf tfclOte, ±.mmmz£<>XftM&tl%h<D\^7££tlZh(DXltt< 

,mm(Df±m.wtmm(D^mmt^mzmm^x^^mmmo^mx 
%ti&. t*<D£?fmm^^xh$k^\ 

{^m^^mm^hmm^ti^t^^m^mir^x^ (2)^01^1-52 
&^x^<Dti%mmM£fr%^bte<ftmiz.{iLmu m^^nmmnt^m^ 
[0073] ^mm^m^m^mm^ivtdmm^mmK^x. t^mmmi, 

[0074] m^. ify^mm^ ^^-^mx.x^y^mm^-^b^rfmu 

w^^LT, &mi-z>mm$:Mm£&z> 0 )<> ^-K>£^js6-9g/cm 

0 rtu^, ^y^mn^-^Y^m\^x^m,tz.^-v^(r>^^-^^ 
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o 

[0075] fc*5, mmmtf9xmn$£'<—xh<Dm%m?M.mte. mw^y^u^mu 

^£-ti:5£V^&/^<b. 550-700t;^M3;LV\, ^fc, Mtf^mmttL^—^hcpiD 
tf7Xf&ft<Dmk&te. 500-700^^^^ \ 

[0076] m^Hifum^7oox:^m^^m^ia^ m#7xmn&-<~xh<Dm&3z<Dm%; 

[0077] — ft, m^nnum^55ox:^hi&^^m^at, ^mm2mt^unm4(D 
m2tKnnM4<Dmx*x/<— ^^vxv^-^mm^o 

[0078] ft*5, ^fc<f 9^mi4^<— ^h^V— h&mWZ > JEE«fr 1©J9* J^PPv 

[0079] ^mm^^bfcft^s^io^^ya-^^A^^mstL-r^ya 

-^=f^^^X^^5-^tcj;^,tt^e#:iO(D«rt^^v'y3-v=f^ 
3fe#U -t©«^y3— ^=/A^d^3K«SflKiOSr9ll?±tf , tttfSfBJifleiOtf) 
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[0080] ^l-c V'-\?m&frvx—M(Dfi\-nmM4iz.o. i-3kv/mm<Dmmn,)£%m\\ 

mm&irz g W)i$LmmmmM#hL-xmmirz> 0 
[oo8i] ^(D&m&zntcmmmjzmm+fe. fti$mm2*<D&mmf&m$viim 

%, IbM&m<D*5#m$:M2mA%bl,tcb%, 0<M1^15, 85^M2<10<X Ml 

+M2=ioo^«M-r?>fcfe, r^^-^Mmwr, m^xmm^tcm^-x 
x$z> 0 

[0082] *fc. ^(Dx^mfctstitzMmmmmm^n. ftnmm2*<D&mm.f$,M}& 

^^g£t£r p PdibfcRt, mjfB^^-igfei: p ^ p Ag< p < p Pd£&3fc#\ 

[0083] *fc. ^±(Dx^mm^tcmmmmmm^it. fti®mm2*<D&mmf&vo!& 
frtmfab%:&b%<Dft^nm2(Dmm^& a A gN ^jpim^j&^^i^^ 

6>^St#(DP fc 3gpm^2^m^ a Pdtbfcff^ Miei*9g|5«ffi2#m^ a #\ a Pd 

[0084] £x±(D£? im&zfotcmmmmmm^te, Mitfti®mm2&mf$.-fz>&m 
m^mtv^tim^ mm&mftM'rzztte^ m^m^mtitimm m^<D& 
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nm&i&Au mmxmmz&zm&iz.^^xh, ^mm^mm^mmmmm-r 

^ztctb, Mtzmm&mmm K^y^^c^><D^V5<z.k^x^ 0 
[oo86] £fb^ stfiE^stttti&^^^#^i-s^m^^jw:^*^m$^^y 

%£<0M#>Z>^ktfX%Z>ti&XtbZ> o 

j^u^v ^mxhtutm * (Dmm^mxfoZo 
\^xnwvtct)K ^mxn. m^itmnirmm^-M^^mm^nm^xh 
[oo87] ^fc. &±.<D£?\m&£]rifcmn<DMni<vmmmi£mm+te. 
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[0088] ^mmmmKDmmm^mm^mmmm^xh, wfrn^m^M^m 

&x%z> 0 
[0089] mm<DMM2. 

[0090] *mm<Di&m2<Dmmmj£mT??-^—?xfe, ^mm^m^^tir^ 
mmut^y^h^,mm^mm2^mMtmmM^^x^ 0 
^tut, fti%mm2<Dmmtt*<D&mmftm&x(%),mmttb}£mtt^frtc 
fti®mm2*<D$&mmttm$:z (%) , tmnM4* (Dmmmi£m&Y(%) tvtct^ 

m4K^thx\^mm±(DmKmm^^<m. ftuw&2b*mwm4<D@& 
&&i>m<ftv. mmwzmTf^^—f&m&mmTirtttbxjbZo sat, x 
/Y&i. i*mzjz>b, Knmm4^<Dm(Dmmi®mm2iztti^xmM&}fc'j?tj;< 
#5fc#\ K&wm4%:m%wtfz>m^ ^mm2bwmm4iz.^rtx^^ 
m±<nftKtm&'pft<t!:*). ft&mm2bfti®mm4(Dm&%im&m<%:<9, mm 

[0091] zjmcmvx, ^mm2(Dmmu^(D^mmitm^x(%) , &&&&&ti,itm 
m&btf7Xfrbftzft&nM4*<7>mmA&m&Y(%)bvtcb%. x^ss. 
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m,M2tp (D&mmttmxWo) bftumM4^<DmmmttmY(%) b&m$m\,<te 
5fc#>, w-$nmm4&m%tttfz>mz., \H^mm2bMmM4iz^tix^^mm 

m^, m)£TxMmmmmmW}ts&z>m&iz.$o\,^x^ ^wm2b^umm4^ 

[0092] \Hnmm2&mm&rtj£mwfrbti:<9, ^uwm2^(Dmm&\tm^z{% 

o z/Ytfo. 7^mx\^ ^nm2^<D^(DmtmunM4^(Dm<Dm.\^\^x 

mM2iz.mmmm&£.vz>o ait, z/y&i. o&mz-z>b, &\i$mm2*(DRmMtf 
'j?te<teztc#>, ftumm2bj£mm<Dwm<D®m%imtfm<teV), \Hi$mm2bj£ 
mm<DRmxmm&£.vz> 0 at^ Mmm4*<D$&<Dm&pH&mm2i£ttL,xm 
mmz.'pti:<tez><Dx\ ftnmm2bftnmM4m<D^(DteKfcm&'Pte<?3: , o. ft 

[0093] *mn<DKm2Xte, m2BK^irx^ ^mm4i>mmmMm^mm^tc\^ 
i®mM2<Di®i®bw:wtm&L.xteV), !Hunm2(Dmmtti&ft&KMmm4\z$£Wt. 
\^x^y?n4h*w*j&ir%z.bi>mi&A\ z.(D^y?n4b\z&o, n^wmb^ 
mM4(D&mtemM&mm.x%z> Q ate, ^<dx?k, ^umm^m^y^mm 
rftzn, z<D^y?mw&mm*KmwL£tix\,^b. mmmmmm^±mm^ 
$fsu mmxmm^^m^^^xh^mmbMmm^m^nx^mmm 

[0094] ait, ^mmmm2x^ ^nmm4m^k7cm s m^^-r^nwmmm^b 
ftz^btm^^o z.z.x. 3&.7tMBM&bte. ^mm4K\^^mm(D^v 
^mtEvx\,^^m^M^T^<DXi^<^^mm4^m^^mmumMb^ 
x&xa>^ itmm&mxm%wfbtix\,^m^ mmm^h-r^^^h^ 
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„ mmmo<DmmKmm^^mm2(D^t^mm^xm. mm 
mo(DRmm<Dwmtfei®<frmz.m^x\<^ 0 0*0, fcmftKDmmiaxm 
m&ttf^fDm&mtf-nig&u mmm<Dwmbfti$mm4b<Dmw£ ; £m4 

umm4^nmmmm^m^tix^ 0 zm.4a<Dmm^ mmut^fy^<D 
mmm(Dw^^m.^(Di^m^tmmfm^x^ 0 
[oo96] t\-umm4ftzKk7tm g mm^ir^ummm^xm^tix^ ^nrti\^ m 

%?£<tj:z><Dx\ ftnmm4<Dmm^i$mm4bft^mm2(Dm&^&&^%m 

[0097] *&wxiz, Ki$mm4tp <DQmm&3o-7ofcm%xfoz>^t7!)mizis\< * 

*<Dwm\z.^x%xx>mt> \mx.$thT wmm4nmmi^x 

mz&^u mmisXis~£.?-zsmm$h%o 
[0098] £<b^ ftnnm4(Di£nmmmmmztf7X})^mtmf&£nx\^btim 

^Bmt^5fc#\ Knnm4&}£nmb<D&mtem&timMxtj:<tj:z^mm> 

[0099] ^^m®4^^m^.^f^o©:^^ co iH&mM2zm&irzmmtt 
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«dx\ ^mm4(om^m<DmK, ftnnm2RTfK&nM4<Dmnmmmv 
xmm&*mftdo^ *fc, m^fu&^umm4<D^^m^m^ir^(D 

[0100] ££>^ ^§P«a4^«fi5ci-^^f^^#^®^«^^^^LV\ rfrte, gftH 

> mmmom^m-r^m^ Mmm4tft&mm2<Dm&i®<D&mm±u m 

m^nx\^^t^m^.^\ ^mm2m^^tit^mm^ m^o^mm 
2r^m\\t$titc.mmz£<9wmirz>i>K ^mm2\c^tix^^mm^io(D 
Mmttj&<Dmmmmt, ^nn,m2icm^^Mivxhwm^^^<Dx. ^nm 
m2iz.mEE&m\\£tiz>mK. &mmti^m^^m^.ir^ 0 mcmu mm 

Z>Z.b&X%Z> 0 

r^M*L<, rOffm^l^«^;i-SM^f^, PbZrO -PbTiO £^Je£#£U gij 

3 3 
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^UPb(Yb Nb )0,Pb(Co Nb )0 &OTb(Zn Nb )0 Sri 

1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

^Rltg^EEm^l^UT«, Mx.i$. PbZrO -PbTiO $:^/&9-£:U IiM^LTP 

3 3 

b(Yb Nb )0,Pb(Co Nb )OMPb(Zn Nb )0 £10— 20mol 

1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

[oio3] rr-c, y<y^^5mm%<D^-^^^^^mm2tvxm^^tcm^-K 

£980TOT@S^W5;Kg^&5o 
[0104] ^§Uti4(i, ^W*87~99. 5fi*%£, ytf^Sf&^O. 5— 13fi*%^£>&9, 

#lft{d^L-a/^ 0 SP*>, M^lO^iJffi^KWUfcrt^mfeOM^ttrt^ 

<Dmm&t?\-i®mm4 * «fscgha-bT:}39 , mm mo^m 

[0105] *fc, ^m^u^ mmmmT?^^—*<Dwm^<>x^&fott^ft 
[0106] ^pjtc#.si^jg^^S2(D^sMffmT^^^3i-^^ % mm<D^mi<omm 
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[0107] £i\ mm<Dmmitmm^vx^ mmmo&fm-rz. 

PbZrO -PbTiO £^jc#£U §'Jf&#£bTPb (Yb Nb ) O „ Pb (Co 

3 3 1/2 1/2 3 1 

Nb )OTOb(Zn Nb )0 20mol%-£^$^#^£JEE«frl 

/3 2/3 3 1/3 2/3 3 

[0108] rtajmffi2*^i-S^fe(D^mtt^— ^h»Jl«S*P*t-5JEE«*t(JE«-fe95s' 

— 93fi;*%,«l«U©JEEmW^7— 25S*%-^**v5^^M*bV\ 
[0109] ft, «Jl#10te % ±|B$ifelCj;oTf^«$tl5t<D^|»^$tl^t©-ett*<, & 
^Hm^l«^Ort^m^2i:^2^«bT^^«^10^^#tv{i 

[0110] &bK. tit&O. l~10/x m<D«^£87~99. 5M%£, 1—10 

[oin] *fc, Ei3c^-r«j;5(c % 4g&7xmn&^—xh&m^ximLte>—h2i#<D 



WO 2005/029603 30 PCT/JP2004/013844 

-70%b-tttma-Z, 2-7. 0g/cm3i:-r5^^^M*bV\ v— h2 

[0112] ^O^tf^^-^hO^tttfl^oT, ^gB«^4f{^iJt4a^^$tu5^i: 

^$B4b^J&£;ftTt>£C ^tUm®4^««#:iO#J®{Cgi5^W^^$tu^o * 
i/^g|54b-e^, ^§BS«2^-/^^^^is^^^gl5mffi40^^^5:^f5r^ ( o 

T% rtg|5«|i2^^tLfc/^^!>A!4-tK)^M¥&(^tll EPMA, EDS 

[oi i3] xv(D^—h2i<Dm%-fe. izmfcKDmzt-k'ohm ^t^mMi, 

[0114] ^^^S^-^h21 ^^il^^87-99. 5M*%, BM^jf^mMIt 

o. 5-i3m*%i:Lfco^, »^ 8 7M*%a;«9^v^^{c:^ N ^nm^y 

M^/^97^%99. 5mm%xy)^m^ia^ mMm^^^^pfj:<^ 
mumm4tmmmot<Dm^m^m<^.mmm&mr^^-^(Dmm 
^Kwmm4^mmmo^hmmvxvi£.^mm^^hxh^ 0 
[oi is] ft%iimM4zm!$.-tz>tf : 7Xf&ftte. isvxjf^ y—^Bfi^y^ #&tvv 

Mx.it, i^om^mmjf^tvx^ sio 40— 7om*%, b o 2— 3om*%ai 

2 2 3 

O 0— 20m*%, MgO, CaCK SrCX BaO<D£?tj:T/]'lJV±M&mmk%}&U 

2 3 

mxo-iomm%.T/is%y&mmikm-iomm%^mir%h<D&&mirz>z.k 
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i:LTt>»toJ&V\ ZnOte, mm^m&tf7X<DftMMm&&T£&%®3k&&Z> 0 
[0116] ?)//Hfc!fctf9*2:bTB\ P O 40— 80m*%. Al O 0— 30M*%, BOO 

2 5 2 3 2 3 

— 30M%. ZnO0-30m*%, T/^*y±|gAJRBMb*0— 30M*%^ T/V#y 
*fc, #&#7;*£LTte, PbO 0— 80m*%. SiO 0— 40M;%, Bi O 0— 30M 

3 2 2 3 

*%, Al O 0-20m*°/cK ZnO0-30fi4%, TA'*y±IB4feJRiMb*0— 30m 

2 3 

jet-ess. 

i-^t>^,^«m^^Lfc^S^lO^>y^-^A^{c:^bT*^ 
0. 1— 3kV/mmOiitiffimffi*PP*PU M#:i0^«a« o -*VC\ MxM 

[0118] mm<D^m3. 

^ N ^#:iOrt^^rt^«®2^(7)^«#(D^Jt«^^#<^oTV^^# 
[0119] ^M?^ Wm^4^^^^(DF^gBm@2^^«|t^C)^Jt^M 
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[0120] ^unmAb(Dmmum^(o^%mm2^mj^^mw^^(D^(Dm&t 

[0121] $ibki, ^mM2mnu^<Dmitw, wmm4izjs:^<izm\ 

[0122] wmm4t^nmm2^y^n4b^^xu.mm^x^^tiim^ 

iifffB^^mbmftifBma2<D^ 

[0123] P fe 3g|3m^2^m*t t t , <D^Ji^^85m*%W±^i-Sri:tCj;?). FW«^ 

2^<D^<Dmm^m<^^t^x^,m<Dmmm^x^^m t m4t(Dm^m 
mt£i>(Diz.irZ)Z.btfx%z> 0 tat, rti?pm®2(D^m*t ,: t : ' <Disit^85m*%w_h 

a^tsb&v mo^nxwmm4b<Dm^-u^himmu±mtitib^x 



WO 2005/029603 33 PCT/JP2004/013844 

[0124] sbm; ft&mm4<Dj£mmMmmmztf7xv^m&m?zzttim&v\\ r. 

[0125] ^«^*©^9^^IIKft^9J«fi4J^©^f#:io*JB« 

^xh^mmn^^m^nrnmrnm^mm-r^b^^ 
[0126] Mmm4^(D^9^^icmtmh^<it.mit\f^^^^biimt. 

\t.m^^^^m^^b^x^^nmM4bmmi^b(Dm^^mm><Db^ 

^^^m^^^x\^mmmz^mm4^mmmomm^ibmm'r^b 

[0127] 3^h®*^> ^mm2bL-xi&y<^^it^(Dm-^^^^m^^ 

z.b*mizL,<, ^<D!£mm*mf$,-tzwmfe. Pbzro -PbTio &&&&bu m 

3 3 

fifc#£UTPb(Yb Nb )O.Pb(Co Nb )0 &OTb(Zn Nb )0 £l 

1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

f&^SmteJ&mfclbLrXte, m%.t£, PbZrO -PbTiO &3i!$.ftbU m&frbLXP 

3 3 

b(Yb Nb )0 , Pb(Co Nb )0 .&OTb(Zn Nb )0 £10— 20mol 

1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

[0128] y<^^^5mm%(D^-^^^^^mM2b\^xm^^tcm^ 
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[0129] ftmnmmm&&i&£rz>mntt8o~99. 5it*%^> mtttsmxttiMb 

[0131] ^ctc N ^§pm^4^TC0J:5^b-C^i-§ o 

*T,^0. l-10/im<D«*;fc£87-99. 5«*%^ ^§|5^^0. 1-10 
/z nrC^fb&^lX temit\?X-?X(D'ptj;< mU±^^9^n^0. 5—13 

sM>y-%M7txTmmmjf : 7^—xh$:i¥m-rz 0 
zbK, *mo. i-io M m<Dmffimz/<4>y—&M^x±mmm^—xY%:4¥W: 

[0132] -^U-r, ^MSUb^/VAJ:^ 5—40 jj, m(Dm^XTmm^ : 7^—^h2 
<D-<— *Hy-h2l£rg|3(b) fc^1-«fc5t^ i^f^^M*10O«IS4 

xm^ttttzft^tizzv), Bi3(c) K^-rx^z.^y^4b^m^vti^nmm4^ 

T&f&1-Z>Z.btfX%Z> 0 

[0133] /^4o x P fe 3gpm^2^«$t^<D^it^^, W^^^W«^4^^<{^V^^ 
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1800— 4000-Cfe^ri:^|g^bv \ 

(5^1) Y=exp((T+273)/273) [TOWS^'C] 

[0134] z.<d&?\z. s Y*m% (^)-e^b/dit^i800-4000^-r§vi^{-J: t 9, 

[0135] z.<D & \^y^^^ymmwsy^—^Yt^y^^^^fs:\ ^±mm 
x^m^Hit^n^tKx^^^mm4<Dmmmommm^9^v^m^ 

mK^mm4m^(Dmmi^iommm(D8o%&,rK^^^t^x^ 0 

/<7^vj*&&bfti%mm4(Dmm^&;%ti-rz>(Dx\ ^ire^^fb&ffcbfc^ 

[0136] ^mm^^^&fi, ±&<Djrmzmfe£tiz>h<Dx\tt<, m.mmm 
momm<DKumm4i&j&mKm^xt>mfrte\<\ £<b^ ±m<D^mx\^ im 

tttf&n^x. w%2m<Dm$wrtx*ftnmm4%]&f$.\^x-b&\,\ 

[0137] TSffl^^-<— ^hfO^^^80-99. 5M°/cn ^(D^y^m^O. 
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o 

[oi39] ^r. mmmmi^tmmKL-x. mm<D^m2(Dmmmj±mT^^—^i-i 
, mmxzzo 

^^h^umm4^m^tmmmo^v^->^mm^mm^xm^ 

[0140] ^Ji|^Kbfc||Jg(D^flgl— 3{C*3V^, JBE«#lfcS, flSRfcf, ^^v^l^V 

3 3 

[0141] ^J6<^^1-3^*3V>T, JEE«flci©JS3K o*DrtSIS««2ra©ffil!ltt5 

0-250 tim&m£LA<\ ZJtl\Z.£9, W£^&MT?^^—#\*m&*^lm^X& 
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[0142] &>±<DmM<DM1fcl—3lZ.*3\,^ \ftUW&2tti&&&mU FW«@2<£>$rffi{;: 

^mm2<D^mm-7o%x-h^t^xm^<^h^0^.v<\-t\Hnmm2 

[0143] l*mm@2<D£|5£«te\ ±3SfcLfcJ:5H:* ftUf&M2<D\Brmte&ttZ>&m 

-ftnmM2ic&tfz±mmmtQm>&&zQm&^mm&, ®\x.iz, mnwm 
m\z.£o$L#>% 0 zvx, ^<Dmmit^h^umm2(D^mma^M^mmy^ 

[0144] ^fc, ^m^^\Hnmm2i^r<Dx^^xi / fmir^t^x^ 0 

•^u-c, fti®nm2&Mm,irz&mmm*. m>m&*m\<^m(DM&sx-kx\ 
m>m^m^ ^m<Dm&yLT<7>ni&xumirz 0 ^(Dx^mrnxum-r^t. 
^nwm2^mm.i-^mnm^^(Dm^u±t^<>xmntc^mxn^^ 
titw^ mi?x\,^\,^m<vmmz.&mu mm^m^^tdmm^fM. 
tm&ztiZo ^(Djifexn, foMmm2zmf$^%2mu±<D&mB3i<DM&m 
-£\ Rmu.m&m&irz>z.bfc£i9. ^umm2(D^mm^mm(Dm^m^x^ 
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o 

cons] ^nmm2^m^^untmti^<Dm^^n^^mmm(Dmm^— 
[0146] ^mmmmisx^ tmwmvftm^ &m<D* 

[0147] &m<o*y^^t\±&mifc*m&^i£&<Dx&Q, ^>~vt<D&mtiik^ &m 

[0148] ^^,*mtt^»Jds#«t^^^tk$^#y^5K»flB*^5ri:^M* 

m^h. it^m^^mm^mir^M^mm^mir^tK^x. mn&m 



WO 2005/029603 39 PCT/JP2004/013844 

[0149] %M<om&A. 

*tt?L335:li - — K/W VK/35tfSifc^$*i/-Cl ^ 0 

[0150] «lt?L33^}»^.ill^37Ma pT|g^(tbtl^ i«M^37te^g&<« 
3|Sf#t^^51^$tl^ »4MS§37lC^NF-^(Oi^BE-e^^#fc^$ttTV^ 0 t£ 
oT, ~-K/WVV:/35^®m33&mi-6^ ^iii?&37^#t^tvTV^c 

[0151] ~-h*/U/<^35(D±ffimzmm^<ts:<>X HX^^31^^ 

[0152] ro^^^ltlt^mt?}*. BE«T^^^.3i-^43^fl;j£^p|]^p$tvT#ft-rS^, 
fc°*hV41^}f ~~R/WVK/35«*f?L33&MSU ^(D#fc^^^ih 

tfSfc°;*^4l£}fUgU «m33«M 
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mum i 

[oi53] mmmix^ mKommmmmm^^xr^xoim^tio mftzpmwmt 

Zr0 3 -PbTi0 3 ), X-Ml&U ftmWm&mfr3»mX£XJ&f£L. EMfcRXfiftMn 

[oi54] ?j^ymmK£ymkmmft<DMm<DftnmM<Di®mz-- m&ziz 

»50 u m, fg50 ix m(Dffi&B$.l,tc 0 

^^mm^—^b^mm^/^±K^v—>wm^x<>x^u mk&. m 
[0155] m&4w?x^—xb<Di/—v&&m&m&<ofttowmmz.m&^ 65ox: 

T3kV/'mm(Dii:^m^l S^RI^jBUT^fttaSrffV \ EI 1 \&frt £5&»J1 
[0156] #fenfc^®Mffimm : ?-^170V(Dii:^miE^PP*PUfc^x 5|»JI#ftl£45/z 

mj£&i50Hz(Dm&mzxm\\^mmu.mzn^tc. o 



WO 2005/029603 



41 



PCT/JP2004/013844 



[0157] mi 
mi-i 



N o 


P d 


P t 


A g 

(£i%) 


C u 
(fiS%) 


* 1 


0 


0 


10 0 


0 


2 


0.001 


0 


9 9. 9 9 9 


0 


3 


0.01 


0 


9 9. 99 


0 


4 


0 . 1 


0 


9 9. 9 


o ! 


5 


0 . 5 


0 


9 9. 5 


0 


6 


1 


0 


9 9 
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